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Content validation of the International Classification of 
Functioning, Disability and Health Core Set for stroke 
from gender perspective using a qualitative approach
be mostly confirmed, since it does not only include 
those areas of functioning and disability relevant to 
both genders but also those exclusively relevant to ei-
ther women or men.
Clinical  Rehabilitation  Impact.  Further  research  is 
needed on ICF categories not yet included in the ex-
tended ICF Core Set for stroke.
Key words:  Stroke - Rehabilitation - Qualitative research.
S
troke  is  the  second  leading  cause  of  death  of 
people worldwide. Projections indicate that until 
2020 stroke will remain one of the leading causes 
of disability in industrialised countries.1 There is a 
growing recognition of gender differences with im-
plications at the clinical and public health level.2, 3 
Over their lifetime, 16% of women are at risk to die 
from stroke compared to only 8% of men.4, 5
In the Framingham Study (FHS) cohort, gender-
specific neurological deficits and aspects of disabil-
ity  in  post-stroke  people  were  documented  longi-
tudinally in the cohort initiated in 1948 with 5209 
participants.6-8  Gender-specific  results  showed  dif-
ferences in women and men with respect to inci-
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Background. The extended ICF Core Set for stroke is 
an application of the International Classification of 
Functioning, Disability and Health (ICF) of the World 
Health Organisation (WHO) with the purpose to rep-
resent the typical spectrum of functioning of persons 
with stroke.
Aim. The objective of the study is to add evidence to 
the content validity of the extended ICF Core Set for 
stroke from persons after stroke taking into account 
gender perspective.
Design  and  setting. A  qualitative  study  design  was 
conducted by using individual interviews with women 
and men after stroke in an in- and outpatient rehabili-
tation setting.
Methods. The sampling followed the maximum vari-
ation strategy. Sample size was determined by satu-
ration. Concepts from qualitative data analysis were 
linked to ICF categories and compared to the extend-
ed ICF Core Set for stroke.
Results. Twelve women and 12 men participated in 
24 individual interviews. In total, 143 out of 166 ICF 
categories included in the extended ICF Core Set for 
stroke were confirmed (women: N.=13; men: N.=17; 
both genders: N.=113). Thirty-eight additional catego-
ries that are not yet included in the extended ICF Core 
Set for stroke were raised by women and men.
Conclusion. This study confirms that the experience 
of functioning and disability after stroke shows com-
munalities and differences for women and men. The 
validity of the extended ICF Core Set for stroke could 
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dence, lifetime risk of stroke, age at first stroke, insti-
tutionalisation rates and post-stroke disability.3, 6, 9 In 
acute phase and three months after stroke, women 
are more disabled in every-day activities (e.g. eating, 
dressing, grooming, transfer from bed to chair) than 
men.1,6 Men are also almost three times more likely to 
be married at the time of their stroke as opposed to 
women, who are more likely to be widowed or un-
married and to be living alone.6, 10 These results are 
concordant with other disability studies.6, 8, 11, 12 Thus, 
gender perspective has been increasingly taken into 
account in health-related research since 1980.13
Although functioning is recognized as an impor-
tant study outcome in men and women after stroke, 
gender-specific studies are still rare. Based on a bi-
opsychosocial perspective, functioning and the abil-
ity to participate in everyday life can be understood 
not only as a mere consequence of disease and its 
treatment in contrast to a biomedical perspective. 
Furthermore, it differs on the level of functioning 
depending on who the person is and the environ-
mental factors that support or hindrance his or her 
level of functioning.2, 14, 15 This is the perspective of 
the International Classification of Functioning, Dis-
ability and Health (ICF) based on which functioning 
and disability both on individual and population lev-
els can be described. Cerniauskaite and colleagues 
show in their systematic literature review that the 
ICF classification has already been implemented in 
a wide range of (health) sectors.16 In addition, they 
present an overview on the development and ap-
plication of ICF-based tools such as ICF Core Sets. 
An ICF Core Set is a selection of categories from 
the full ICF classification that provides a user-friend-
ly tool for describing functioning and disability in 
various health care contexts (acute, post-acute und 
long-term)  and  for  various  health  conditions  like 
stroke.17 The Comprehensive ICF Core Set for stroke 
covers the typical spectrum of problems of func-
tioning in persons after stroke and should serve as 
a standard for multiprofessional, comprehensive as-
sessment.18 In  2005,  the  Comprehensive  ICF  Core 
Set for stroke was extended by 36 ICF categories 
from the ICF Core Sets for persons with neurologi-
cal conditions in acute and early post-acute phases 
to enable its use in different clinical situations.19-21 
The current version of this extended ICF Core Set 
for stroke includes 166 categories at the second level 
of the classification, 59 Body functions’ categories, 
11 Body structures’ categories, 59 Activities and par-
ticipation’s categories and 37 Environmental factors. 
This extended ICF Core Set for stroke can be used to 
guide the process of assessment, assignment, inter-
vention and evaluation in multi-professional patient 
care and rehabilitation. Thus, the care and rehabili-
tation of clients with stroke can be tailored accord-
ing to their specific needs.22 There are first efforts for 
implementing the ICF Core Set for stroke in clinical 
settings.23,24.
The extended ICF Core Set for stroke is now un-
dergoing worldwide testing and validation using a 
number  of  approaches  including  an  international 
multi-centre  validation  study  and  validation  from 
the perspective of health professionals.25-28 One key 
aspect is the validation from the patient perspective. 
While the patient perspective has been implicitly in-
cluded in the development of the ICF Core Set for 
stroke,29 patients now will be explicitly involved in 
the process of its validation. An additional aspect 
of the validation that has not been yet considered 
is the gender perspective. It is important to identify 
ICF categories which are common in women and 
men as well as categories exclusively relevant for 
either women or men. If the ICF Core Set for stroke 
is to be used in the context of patient-centred care, 
this information of commonalities and differences 
between genders is important to explore.
The objective of the study is therefore to add evi-
dence to the content validity of the extended ICF 
Core Set for stroke from persons after stroke, tak-
ing into account the gender perspective. The spe-
cific aims are 1) to identify areas of functioning and 
health relevant to women and men after stroke to 
explore communalities and differences in function-
ing and health; and 2) to explore the content validity 
of the current version of the extended ICF Core Set 
for stroke taking into account the gender perspec-
tive.
Materials and methods
Design
We performed a qualitative study with male and 
female clients after stroke using individual interviews 
from 2008 to 2010. Qualitative studies are increas-
ingly accepted in health research and health-relat-
ed sciences.13, 14, 28 They provide the possibility to 
explore the perspective of those who experience a 
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Overall  sample  size  was  determined  by  satura-
tion.33, 34 Saturation refers to the point at which an 
investigator has obtained sufficient information from 
the field (see data analysis: saturation of data).34
Data collection
All individual interviews were performed in a non-
directive manner by the same interviewer (AG). The 
interviewer was a physiotherapist with expertise in 
treatment of persons after stroke, ICF and interview 
procedures. The individual interviews followed an 
established protocol and were performed according 
to guidelines including open-ended questions and 
further instructions (e.g. introduction, procedure of 
the session, technical aspects).31 At the beginning of 
each individual interview, the procedure of the ses-
sion was explained, and the concept of the ICF was 
presented to the interviewee in lay terms. Women 
and men after stroke were asked to report about 
their experiences of functioning and health after the 
stroke by using open-ended questions. One of two 
different individual interview approaches was per-
formed (“open approach” or ”ICF-based approach”).
To apply the open approach women and men af-
ter stroke were asked in the following open-ended 
questions to name their problems relating to body 
functions and structures, activities and participation, 
personal and environmental factors (barriers and fa-
cilitators) that influenced their everyday life:
“If you think about your body and mind, what 
does not work the way it is supposed to?
If you think about your body, in which parts are 
your problems?
If you think about your daily life, what are your 
problems?
If you think about yourself, what is important for 
handling your situation after stroke?
If you think about your environment and your liv-
ing conditions, what barriers do you experience?
If you think about your environment and your 
living conditions, what do you find helpful or sup-
portive?”
To apply the ICF-based approach, the open-end-
ed questions listed above were presented and addi-
tionally ICF chapters of the ICF categories contained 
in the extended ICF Core Set for stroke were includ-
ed. The following example illustrates an ICF-based 
question concerning ICF chapter d4 Self-care:
health problem.30, 31 Compared to quantitative meth-
odology, the qualitative approach promises a greater 
openness to unexplored concepts or phenomena 32 
and focuses on how people understand and inter-
pret their social world from their own perspective.30
In addition to an already published ICF Core Set 
validation  study  using  focus  groups  with  persons 
after stroke,28 we performed a further study using 
individual interviews to include a broader spectrum 
of persons after stroke who were not able to follow 
a focus-group discussion because of stroke-related 
impairments. Two different individual interview ap-
proaches were conducted: an open approach and 
an ICF-based approach; both were developed and 
tested in previous studies.30
The study was approved by the Ethics Commis-
sion  of  the  Ludwig-Maximilians-University  of  Mu-
nich,  Germany  (project-number  326-07).  It  was 
performed  in  accordance  with  the  Declaration  of 
Helsinki. All participants of the study signed a writ-
ten informed consent.
Participants
Participants were women and men diagnosed with 
stroke according to ICD-10 and the WHO stroke cri-
teria 200632 who had been treated in one of three 
study centres in Germany at any time from 2008 to 
2010: rehabilitation centre Nittenau, outpatient de-
partment Mutabor Munich and a physiotherapy out-
patient department in Regensburg. The inclusion cri-
teria were: stroke as main diagnosis, age of at least 
18 years, ability to concentrate 30 minutes at mini-
mum and sufficient knowledge of the language of 
the country to understand all aspects of the study for 
purposes of consent. Patients were excluded from 
the study if they have had surgery and incomplete 
wound healing, or were diagnosed with psychiatric 
disorders (e.g. acute major depression, personality 
disorders).
After having checked the inclusion criteria, trained 
health professionals in each study centre asked per-
sons diagnosed with stroke to participate. Partici-
pants were selected by the maximum variation strat-
egy 33 based on the following criteria: type of stroke, 
affected hemiplegic side, date of diagnosis, age and 
gender. Clients with aphasia were included in the 
study, and the individual interview was performed 
involving the client and a proxy.
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as a specific unit of text either a few words or a 
few sentences with a common theme.36 Therefore, 
a  meaning-unit  division  did  not  follow  linguis-
tic grammatical rules. Rather, the text was divided 
where the researcher discerned a shift in meaning.35 
3) Concepts contained in the meaning units were 
identified. A meaning unit could contain more than 
one concept.
Identification of aspects of functioning and health 
important to women and men after stroke
The identified concepts were linked to ICF cat-
egories based on established linking rules,37 which 
enable the linking of concepts to ICF categories in a 
systematic and standardised way. According to these 
linking rules, two ICF-trained health professionals 
(AG, BK) linked each concept to the ICF category 
representing this concept most precisely (Table I). 
One concept could be linked to one or more ICF 
categories depending on the number of themes con-
tained in the concept. Consensus between the two 
health professionals was used to decide which ICF 
category should be linked to each meaning unit. In 
case of disagreement between the two health pro-
fessionals, the suggested categories were discussed 
by a team consisting of three health professionals 
(AG, BK, MC). Based on this discussion a joint deci-
sion was made.
“If you think about your daily life, what are your 
problems, do you have problems in self-care?”
The interviewer presented the questions verbally 
and visually with help of printed cards. At the end 
of each individual interview, a summary of the main 
results was given back to the participant to enable 
them to verify and amend emergent issues. The in-
dividual interviews were audio-recorded and tran-
scribed  verbatim  using  the  Olympus  DSS-system. 
The  interviewer  made  debriefing  notes  to  review 
the course of each individual interview. The two in-
dividual interview approaches were performed al-
ternately.
Data analysis
Data analyses were performed following a three-
step procedure.
Qualitative analysis
The meaning condensation method 35 was used 
for qualitative data analysis following a three-step 
procedure:  1)  transcripts  of  the  individual  inter-
views were read in order to get an overview over 
the collected data. Data were divided into units of 
meaning; 2) The theme that dominated a meaning 
unit was determined. A meaning unit was defined 
TableI.—Scheme of the qualitative data analysis: Linking process: an example 
Transcript with meaning units  Concept  ICF category 
Qualitative analysis Linking 
Examples for open questions 
Interviewer: Let’s go on to the next question. If you think about your 
daily life what are your problems? 
Interview 1: Firstly, to be employed at this stage is impossible, because 
you’ve got so many distractions and malfunctions, you wouldn’t be 
able to do your job properly. 
Employment is impossible  d850 Remunerative employment 
Interviewer: Do you have further experiences or problems in daily life…. 
Interview 16: To concentrate on a discussion with more than one per-
son becomes a problem in daily life.…. 
Concentrate on discussion 
with more than person 
b140 Attention functions 
d160 Focusing attention 
d3551 Discussion with many people 
Examples for ICF-based questions 
Interviewer: Now, I want to ask you, if you think about your daily life 
do you have problems in self-care? 
Interview 11: Yes, I need help to go to the toilet. In the morning I have 
problems to dress myself. 
Problems with toileting 
Problems with dressing 
d530 Toileting 
d540 Dressing 
Interviewer: Now, the next question: If you think about your daily life do 
you have problems in domestic life? 
Interview 19: Without my arm I tried to cook but it is not possible at 
the moment 
Problems in cooking  d630 Preparing meals 
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ing to the ICF of the first individual interview of the 
open and ICF-based approach was carried out by 
two health professionals (AG and BK) in order to 
achieve agreement concerning the implementation 
of the linking rules. Agreements and specifications 
when  applying  the  rules  were  documented;  2) 
peer review: after completing the multiple coding 
of the first individual interview in both approach-
es, a peer review was performed. One interview of 
each interview approach (in total 6 out of 24 in- (in total 6 out of 24 in-
terviews) was randomly selected and the concepts 
were identified by a second health professional. 
Three interviews of each interview approach were 
randomly selected and linked by a second health 
professional.  The  degree  of  agreement  between 
the two health professionals regarding linked ICF 
categories was calculated by kappa statistics with 
95%-bootstrapped  confidence  intervals.38,39  The 
values  of  the  kappa  coefficient  generally  range 
from 0 to 1 whereas 1 indicates perfect agreement 
and 0 indicates no additional agreement beyond 
what is expected randomly. The data analysis was 
performed with SAS for windows V9.1 (Copyright 
© 2002–2003 by SAS Institute Inc., Cary, NC, USA).
Results
A total of 12 German-speaking women and 12 
men were involved in this study. Participants’ char-
acteristics are summarized in Table II. Saturation of 
data was reached after having performed 12 indi-
vidual interviews stratified by gender and interview 
approach respectively. The interview sessions lasted 
from 52 minutes to 126 minutes.
Saturation of data
Saturation was defined as the point during data 
collection and analysis when the linking of the con-
cepts of two consecutive individual interviews re-
vealed no additional second-level categories from 
the extended ICF Core Set for stroke. This opera-
tionalization of saturation was established in several 
qualitative studies aiming to validate ICF Core Sets 
from the patient perspective.28, 30 Saturation was cal-
culated separately according to women and men, 
as well as according to interview approach (open-
ended, ICF-based approach).
Comparison of identified ICF categories with the ex-
tended ICF Core Set for stroke
The  identified  categories  for  women,  men  and 
both genders were compared to the categories of the 
extended ICF Core Set for stroke taking into account 
the interview approach. Since the ICF categories are 
arranged in a hierarchical code system, the second-
level categories of the ICF Core Set were considered 
confirmed when the corresponding third- or fourth-
level category to which they belong had been iden-
tified (e.g., “d470 Using transportation” confirmed 
by “d4702 Using public motorized transportation”’).
An ICF category was regarded as an additional 
category if it emerged from the individual interviews 
and had not been included in the current version of 
the extended ICF Core Set for stroke.
Accuracy of the analysis
To ensure the accuracy of data analysis, the fol-
lowing two strategies were adopted:
(1) multiple coding: qualitative analysis and link-
TableII.—Characteristics of participants. 
Characteristics of participants  Women  Men  Total 
Number of participants after stroke, N.  12  12  24 
Interviews with persons with stroke, N.  10  10  20 
Interviews with proxies of persons with stroke-related aphasia, N.   1*  3**   5 
Age [range]  65 [36;85]  53 [40;85]  59 [36;85] 
Hemiplegic side of body (right), N.   5  13  18 
Retired, n  10  10  20 
Disease duration (months), mean [range]  6.7 [1-24]  15.5 [1-45]  12.6 [1-45] 
Interview approach, n (open approach/ICF-based approach)  5/7  7/5  12/12 
*In the individual interview with a woman with stroke-related aphasia her husband answered the questions. 
**In the individual interviews with the men with stroke-related aphasia the daughter, the female cohabitant and the sister and his brother-in-law answered 
the questions, respectively. In all interviews with proxies the person with stroke-related aphasia joined the interview. 
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monly  identified  for  both  genders,  19  identified 
only in the group of women and 33 only in the 
group of men (Figure 1).
In addition to the identified ICF categories, some 
concepts emerged which are not included in the ICF 
such as volition, walking barefoot, need of time and 
breaks, time for compensation, reaction rate, and 
career perspective. A total of 62 concepts could not 
be linked to ICF categories such as quality of life in 
general, disease management, time-related aspects, 
and variability of functioning. Thirty-four concepts 
were  allotted  to  the  component  Personal  factors 
which has not yet been classified.
Identification of aspects of functioning and health 
important to women and men after stroke.
In  total,  5346  concepts  were  identified  in  the 
qualitative  analysis  of  the  transcribed  interviews 
of  women  and  men  (women:  N.=2530;  men: 
N.=2816).
The concepts identified in the qualitative analy-
sis were linked to 342 ICF categories from first to 
fourth level of the classification. According to the 
ICF structure, this corresponds to 181 second-level 
categories.  With  respect  to  the  181  second-level 
ICF categories, there were 129 ICF categories com-
Figure 1.—Identification of aspects of functioning and health important to women and men after stroke.
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TableIII.—Body functions (b): Reported ICF categories (second-level) by women and men. ICF categories shown in bold typeface 
are categories included in the extended ICF Core Set for stroke and confirmed from the women or men only. Confirmed ICF catego-
ries of the extended ICF Core Set for stroke are shown in normal typeface. 
ICF code  ICF Title  Woman  Men 
Chapter 1 Mental functions 
b110  Consciousness functions  o  oi 
b114  Orientation functions 
b117  Intellectual functions 
b126  Temperament and personality functions  oi  oi 
b130  Energy and drive functions  oi  oi 
b134  Sleep functions  oi  oi 
b140  Attention functions  oi  oi 
b144  Memory functions  oi  oi 
b147  Psychomotor functions 
b152  Emotional functions  oi  oi 
b156  Perceptual functions  oi  oi 
b160  Thought functions  oi  oi 
b164  Higher-level cognitive functions  oi  oi 
b167  Mental functions of language  oi  oi 
b172  Calculation functions  i 
b176  Mental Functions of sequencing complex movements  o 
b180  Experience of self and time functions  oi  oi 
Chapter 2 Sensory functions and pain 
b210  Seeing functions  oi  oi 
b215  Functions of structures adjoining the eye  oi 
b230  Hearing functions  i 
b235  Vestibular functions  oi  oi 
b240  Sensations associated with hearing and vestibular function  oi  oi 
b260  Proprioceptive functions  o  i 
b265  Touch function  oi  oi 
b270  Sensory functions related to temperature and other stimuli  oi  oi 
b280  Sensation of pain  oi  oi 
Chapter 3: Voice and speech functions 
b310  Voice functions  i  i 
b320  Articulation functions  i  oi 
b330  Fluency and rhythm of speech functions  oi  oi 
b340  Alternative vocalization functions  o  o 
Chapter 4: Functions of the cardiovascular, haematological, immunological and respiratory systems 
b410  Heart functions  oi  i 
b415  Blood vessel functions  oi  oi 
b420  Blood pressure functions  oi  i 
b430  Haematological system functions  oi  o 
b435  Immunological system functions  oi 
b440  Respiration functions  i  i 
b450  Additional respiratory functions  oi  i 
b455  Eoercise tolerance functions  oi  oi 
Chapter 5: Functions of the digestive, metabolic and endocrine systems 
b510  Ingestion functions  oi 
b515  Digestive functions  i  o 
b525  Defecation functions  i  o 
b530  Weight maintenance functions  i 
b535  Sensations associated with the digestive system  oi 
b540  General metabolic functions  oi 
b545  Water, mineral and electrolyte balance functions 
b550  Thermoregulatory functions 
Chapter 6: Genitourinary and reproductive functions 
b620  Urination functions  i 
b630  Sensations associated with urinary functions 
b640  Sexual functions  i  o 
Chapter 7: Neuromusculoskeletal and movement-related functions 
b710  Mobility of joint functions  i  oi 
b715  Stability of joint functions  i  i 
b730  Muscle power functions  oi  oi 
b735  Muscle tone functions  oi  oi 
b740  Muscle endurance functions  i 
b750  Motor reflex functions  i  i 
b755  Involuntary movement reactions  oi  oi 
b760  Control of voluntary movement functions  oi  oi 
b770  Gait pattern functions  oi  oi 
Chapter 8: Functions of the skin and related structures 
b810  Protective functions of the skin oi
o: open approach; i: ICF-based approach 
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Discussion
With this qualitative study we add evidence to the 
content validity of the extended ICF Core Set for 
stroke from persons after stroke. It was the first ICF 
Core Set validation study from the patient perspec-
tive taking into account the gender perspective to 
explore communalities and differences of women 
and men in functioning and health. Although most 
of the areas of functioning and health are common 
in both genders, we still identified some gender dif-
ferences in our study. In line with this, most of the 
categories of the extended version of the ICF Core 
Set for stroke were confirmed by women and men. 
Only a small number of categories were not com-
mon in both.
The ICF categories of the extended ICF Core Set 
for stroke that were only named by women, such 
as “b535  Sensations  associated  with  the  digestive 
system”,  ”b620  Urination  functions”,  or “d710  Ba-
sic interpersonal interactions”, “e340 Personal care 
providers and personal assistants”, and others only 
by men, such as “b172 Calculation functions”, “b540 
General metabolic functions”, “d860 Basic economic 
transactions”,  “d870  Economic  self-sufficiency”  or 
“e525 Housing services, systems and policies” and 
others showed the different perspectives of women 
and men with regard to functioning and disability 
Comparison of identified ICF categories with the ex-
tended ICF Core Set for stroke
One-hundred forty three of 166 categories includ-
ed in the extended ICF Core Set for stroke were con-
firmed (women: N.=13; men: N.=17; both genders: 
N.=113). An overview of the results of this study is 
shown in Figure 1 taking into account the gender of 
the participants.
The exact distribution according to the ICF com-
ponents is summarized in Tables III-VI represent-
ing ICF categories of the extended ICF Core Set for 
stroke that were confirmed in women, men and in 
both genders. Table VII displays 38 additional ICF 
categories  identified  from  the  participants  of  this 
study but not included in the extended ICF Core 
Set for stroke. Of these, 6 categories were identi-
fied only in women, 16 only in men and 16 in both 
genders.
Accuracy of the analysis
The  kappa  coefficients  and  95%-bootstrapped 
confidence intervals for interviews performed with 
women and men were 0.65 (0.60; 0.69) and 0.65 
(0.62;  0.69),  respectively.  The  coefficients  for  the 
open approach and the ICF-based approach were 
0.68 (0.64; 0.71) and 0.76 (0.73; 0.78), respectively.
TableIV.—Body structures (s): Reported ICF categories (second-level) by women and men. ICF categories shown in bold typeface 
are categories included in the extended ICF Core Set for stroke and confirmed from the women or men only. Confirmed ICF catego-
ries of the extended ICF Core Set for stroke are shown in normal typeface. 
ICF code  ICF Title  woman  men 
Chapter 1: Structures of the nervous system 
s110  Structure of brain  oi  i 
s120  Spinal cord and related structure 
s130  Structure of meninges 
Chapter 2: The eye, ear and related structures 
Chapter 3: Structures involved in voice and speech 
Chapter 4: Structures of the cardiovascular, immunological and respiratory systems 
s410  Structure of cardiovascular system  oi 
s430  Structure of respiratory structure  i 
Chapter 5: Structures related to the digestive, metabolic and endocrine systems 
s530  Structure of stomach 
Chapter 7: Structures related to movement 
s710  Structure of head and neck region  oi 
s720  Structure of shoulder region  i  i 
s730  Structure of upper extremity  oi  oi 
s750  Structure of lower extremity  oi  oi 
Chapter 8: Skin and related structures 
s810  Structure of areas of skin
o: open approach; i: ICF-based approach 
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TableV.—Activities and participation (d): Reported ICF categories (second-level) by women and men. ICF categories shown in bold 
typeface are categories included in the extended ICF Core Set for stroke and confirmed from the women or men only. Confirmed 
ICF categories of the extended ICF Core Set for stroke are shown in normal typeface. 
ICF code  ICF Title  women  men 
Chapter 1: Learning and applying knowledge 
d110  Watching  i  oi 
d115  Listening  o 
d120  Other purposeful sensing  o 
d130  Copying  oi 
d135  Rehearsing  oi  oi 
d155  Acquiring skills  oi  oi 
d160  Focusing attention  oi  o 
d166  Reading  oi  oi 
d170  Writing  i  oi 
d172  Calculating  o  o 
d175  Solving problems 
d177  Making decisions  o  o 
Chapter 2: General tasks and demands 
d210  Undertaking a single task 
d220  Undertaking a multiple task  oi 
d230  Carrying out daily routine  oi  oi 
d240  Handling stress and other psychological demands  oi  oi 
Chapter 3: Communication 
d310  Communication with receiving spoken messages  i 
d315  Communication with receiving nonverbal messages 
d325  Communication with receiving written messages 
d330  Speaking  oi  oi 
d335  Producing nonverbal messages  i  oi 
d345  Producing messages in formal sign messages  o 
d350  Conversation  oi  oi 
d360  Using communication devices and techniques  i  oi 
Chapter 4: Mobility 
d410  Changing basic body position  oi  oi 
d415  Maintaining a body position  oi  oi 
d420  Transferring oneself  i  oi 
d430  Lifting and carrying objects  oi  oi 
d440  Fine hand use  oi  oi 
d445  Hand and arm use  oi  oi 
d450  Walking  oi  oi 
d455  Moving around  oi  oi 
d460  Moving around in different locations (d455)**  oi  oi 
d465  Moving around using equipment  oi  oi 
d470  Using transportation  oi  oi 
d475  Driving  oi  oi 
Chapter 5: Self-care 
d510  Washing oneself  oi  oi 
d520  Caring for body parts  oi  i 
d530  Toileting  i  oi 
d540  Dressing  i  oi 
d550  Eating  oi  i 
d560  Drinking  oi 
d570  Looking after one’s health  oi  oi 
Chapter 6: Domestic life 
d620  Acquisition of goods and services  oi  oi 
d630  Preparing meals  oi  oi 
d640  Doing housework  oi  oi 
Chapter 7: Interpersonal interactions and relationships 
d710  Basic interpersonal interactions  oi 
d750  Informal social relationships  oi  oi 
d760  Family relationships  oi  oi 
d770  Intimate relationships  oi  oi 
Chapter 8: Major life areas 
d845  Acquiring, keeping and terminating a job  i  i 
d850  Remunerative employment  oi  oi 
d855  Non-remunerative employment  i  i 
d860  Basic economic transactions  o 
d870  Economic self-sufficiency  oi 
Chapter 9: Community, social and civic life 
d910  Community life  i  o 
d920  Recreation and leisure  oi  oi 
d930  Religion and Spirituality 
d940  Human rights 
o: open approach; i: ICF-based approach 
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not included in the extended ICF Core Set for stroke 
and identified in the individual interviews of both 
genders. From the Body structures’ component the 
ICF category ‘s770 Additional musculoskeletal struc-
ture related to movement’ was reported by women 
and men. This is a typical category which is affected 
after stroke in combination with non-physiological 
muscle  tone  and  impaired  movement  control  or 
from their respective perspectives. In addition, 38 
ICF  categories  not  included  in  the  extended  ICF 
Core  Set  for  stroke  covering  all  ICF  components 
were named by women, men or common to both 
genders.  Some  of  these  additional  ICF  categories 
need special clarification and will be discussed in 
the following paragraphs.
Firstly, we want to discuss additional categories 
TableVI.—Environmental factors (e): Reported ICF categories (second-level) by women and men. ICF categories shown in bold 
typeface are categories included in the extended ICF Core Set for stroke and confirmed from the women or men only. Confirmed 
ICF categories of the extended ICF Core Set for stroke are shown in normal typeface.
ICF code  ICF Title  women  men 
Chapter 1: Products and Technology 
e110  Products or substances for personal consumption  oi  oi 
e115  Products and technology for personal use in daily living  oi  oi 
e120  Products and technology for personal indoor and outdoor mobility and transportation  oi  oi 
e125  Products and technology for communication  oi  oi 
e135  Products and technology for employment 
e150  Design, construction and building products and technology of buildings for public use  i  oi 
e155  Design, construction and building products and technology of buildings for private use  oi  oi 
e165  Assets  i  oi 
Chapter 2: Natural environment and human-made changes to environment 
e210  Physical geography  i 
e240  Light 
e250  Sound 
Chapter 3: Support and relationships 
e310  Immediate family  oi  oi 
e315  Extended family  oi  i 
e320  Friends  oi  i 
e325 
Acquaintances, peers, colleagues, neighbours and community 
members 
oi  oi 
e340  Personal care providers and personal assistants  i 
e355  Health professionals  oi  oi 
e360  Other professionals  i  o 
Chapter 4: Attitudes 
e410  Individual attitudes of immediate family members  oi  oi 
e415  Individual attitudes of extended family members  i  oi 
e420  Individual attitudes of friends  oi  oi 
e425  Individual attitudes of acquaintances, peers, colleagues, neighbours and community members  oi  oi 
e440  Individual attitudes of care providers and personal assistance 
e450  Individual attitudes of health professionals  oi  o 
e455  Individual attitudes of health-related professionals 
e460  Societal attitudes  o 
e465  Social norms, practices and ideologies 
Chapter 5: Services, systems and policies 
e515  Architecture and construction services, systems and policies  o 
e525  Housing services, systems and policies  o 
e535  Communication services, systems and policies 
e540  Transportation services, systems and policies  oi  oi 
e550  Legal services, systems and policies  i  i 
e555  Associations and organizational services, systems and policies  i  oi 
e570  Social security services, systems and policies  i  oi 
e575  General social support services, systems and policies  oi  o 
e580  Health services, systems and policies  oi  oi 
e590  Labour and employment services, systems and policies  i  o 
o: open approach; i: ICF-based approach  MINERVA MEDICA
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prising that this category is identified in this study, 
in which participants are asked explicitly about their 
problems.28 This means for the use of ICF Core Sets 
in daily clinical routine, a Core Set offers a list of 
the most important ICF categories for assessing cli-
ents with a specific health condition, such as stroke. 
Moreover, if it is necessary for the user’s purposes, 
additional ICF categories from the whole ICF clas-
sification could be added individually.17
shoulder  pain.40,  41 In  addition,  other  movement-
related  Body  functions’  categories  which  are  not 
currently included in the extended ICF Core Set for 
stroke  were  identified,  namely  “b765  Involuntary 
movement functions” and “b780 Sensations related 
to muscles and movement functions”.
To  assess  muscle  sensations,  such  as  pain  and 
other sensations, one has to rely on self-reporting of 
persons suffering a disease. Therefore, it is not sur-
TableVII.—Additional ICF categories: ICF categories (second-level) identified by women and men which are not included in the 
extended ICF Core Set for stroke. ICF categories shown in bold typeface are categories reported from women or men only. Additional 
ICF categories of the extended ICF Core Set for stroke are shown in normal typeface. 
ICF code  ICF Title  woman  men 
BODY FUNCTIONS 
b220  Sensations associated with the eye and adjoining structures  i 
b250  Taste function  oi  i 
b555  Endocrine gland functions  oi 
b720  Mobility of bone functions  i  i 
b765  Involuntary movement functions  i  o 
b780  Sensations related to muscles and movement functions  i  oi 
b850  Functions of hair  o 
b860  Functions of nail  o 
BODY STRUCTURES 
s220  Structure of eyeball  i 
s320  Structure of mouth  i  i 
s760  Structure of trunk  oi 
s770  Additional musculoskeletal structures related to movement  i  oi 
s830  Structure of nails  o 
s840  Structure of hair  o 
ACTIVITIES AND PARTICIPATION 
d145  Learning to write  oi 
d163  Thinking  o  o 
d355  Discussion  oi 
d435  Moving objects with lower extremities  oi  oi 
d610  Acquiring a place to live  o 
d650  Caring for household objects  i  oi 
d660  Assisting others  oi  o 
d720  Complex interpersonal interactions  i 
d730  Relating with strangers  i  o 
d740  Formal relationships  o 
d840  Apprenticeship (work preparation)  o 
d865  Complex economic transaction  oi 
d950  Political life and citizenship  i 
ENVIRONMENTAL FACTORS 
e130  Products and technology for education  oi 
e140  Products and technology for culture, recreation and sport  o 
e215  Population  i 
e220  Flora and fauna  i  i 
e225  Climate  i  oi 
e330  People in positions of authority  o 
e345  Strangers  i  oi 
e350  Domesticated animals  i  oi 
e430  Individual attitudes of people in positions of authority  o  o 
e520  Open space planning services, systems and policies  i 
e565  Economic services, systems and policies  i 
o: open approach; i: ICF-based approach 
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pecially to their managers as addressed by ICF cat-
egory “e330 People in positions of authority”. This 
environmental factor can be a facilitator or barrier 
important  for  persons  after  stroke  because  long-
term (chronic) illness such as stroke and its con-
sequences are strongly associated with an insecure 
return-to-work.44-46
In this study, differences but also commonalities 
in functioning and disability of women and men af-
ter stroke were explicitly investigated. This result is 
underlined by different studies  3, 14, 47 and can be 
seen as a hint for health professionals for taking 
the gender perspective into account in their daily 
practice. Consequently, in every day clinical practice 
providers of rehabilitation and health professionals 
are aware of differences but also commonalities in 
functioning and disability of women and men after 
stroke and have specific knowledge about including 
gender-specific aspects in their clinical routine.3, 14 
However, Andersson et al.15 state that there is a lack 
of awareness and knowledge of gender differences 
up to now and that they have to be taken into ac-
count in every day clinic, for example in goal setting.
From the responses of women and men we also 
identified  some  issues  which  were  coded  as “not 
covered” by the ICF classification. The majority of 
these issues do not refer to aspects of functioning 
and health as defined by the ICF classification. These 
issues mainly cover time-related issues (e.g., “need of 
time and breaks”, “time for compensation”). Since the 
ICF does not cover time-related issues, such issues 
could not be linked to the ICF. However, other “not 
covered” issues identified in this study are clearly re-
lated to functioning and health as defined by the ICF 
(e.g., “reaction rate”, “volition”, “walking barefoot”). 
Most aspects came up in both genders. Some of these 
aspects that are not covered by the ICF classification 
should be included in the updated process of the ICF, 
which has already been initiated by WHO.48
Minor differences were seen in personal factors in 
women concerning religion or the influence of their 
faith. In contrast, men were talking about “soul” in 
context of spirituality. Women made statements re-
ferring to early stroke warning signs that are not 
covered by the ICF classification; this issue was not 
reported by men.
It is worthwhile discussing some methodological 
aspects of our study. When starting our study in 2008, 
we followed the established methods for the valida-
tion of ICF Core Sets and used the two approaches 
The category “d435 Moving objects with lower ex-
tremities” was an important additional ICF category 
consequently identified in all interviews with women 
and men. Clients discussed driving a car and its cor-
responding abilities intensively in almost all individ-
ual interviews.28, 42 This reflects the importance of the 
recovery of movement abilities of lower extremities 
like pressing a gas pedal or the brakes in a car. From 
the Activities and participation’s chapter 6 Domestic 
life women and men addressed two additional ICF 
categories, namely “d650 Caring for household ob-
jects” and “d660 Assisting others”. Despite the fact, 
that stroke is often connected with requiring support 
from other people such as family, partner, or health 
care professionals in daily living 3, 12, 43 the partici-
pants of this study reported about their changed life-
situation. After having a stroke they need support in 
simple every-day tasks, such as repairing equipment, 
preparing a meal, or grasping and holding a glass. 
Furthermore, they are dependent on others and they 
need help. Moreover, their social role as grandpar-
ents for example has changed and they are no longer 
able to care for their grandchildren.
Women  and  men  after  stroke  also  identified  a 
large number of Environmental factors’ categories 
which have an impact on nearly all aspects of eve-
ryday life. Not included in the ICF Core Set yet are 
“e225 Climate” to “e345 Strangers” and “e350 Do-
mesticated animals”, as well as “e430 Individual at-
titudes of people in positions of authority”.
In the following two paragraphs we discuss some 
additional categories identified only in women and 
men, respectively. Women’s additional categories fo-
cus on activities like “d145 Learning to write” and 
”d720 Complex interpersonal interactions”. In line 
with  the  second  mentioned  category,  Reeves  and 
colleagues point out that the societal impact of poor 
stroke outcomes in women is compounded by the 
fact that elderly women are more likely to live alone 
and are socially isolated.3
The additional categories only identified in the 
interviews with men were for example: “s760 Struc-
tures of trunk”, “d355 Discussion”, “d610 Acquiring 
a place to live”, “d740 Formal relationships”, “d840 
Apprenticeship (work preparation)”, “d865 Complex 
economic transaction”, “d950 Political life and citi-
zenship”.  The  category “d865  Complex  economic 
transactions” was an emphasised topic reported by 
men. Men were also concerned about the support 
and relationship to persons at their workplace, es-
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consists of participants from Germany, Austria, Ar-
gentina, Czech Republic and Russia living in Ger-
many. We suggest that our methods could be used 
in similar studies in other countries to establish a 
cross-cultural perspective. In our case, the linking 
process was performed by two health professionals 
according to established linking rules.37 However, it 
remains unclear whether other health professionals 
would have decided differently. Finally, we followed 
the strategy of saturation during data analyses with 
the criteria of two consecutive individual interviews 
revealing no new second-level categories included 
in the extended ICF Core Set for stroke with re-
spect to previous individual interviews. Participants 
in a 25th individual interview might still report new 
themes and concepts not yet reported.
This study confirms that the experience of func-
tioning  and  disability  after  stroke  is  different  for 
women and men. The validity of the extended ICF 
Core Set for stroke could be almost entirely con-
firmed, since it does not only include those areas of 
functioning and disability relevant to both genders, 
but also of those exclusively relevant to women and 
men. However, several additional categories that are 
not represented in the current version of the ICF 
Core Set arose either from women or men. 
Conclusions
This study confirms that the experience of func-
tioning and disability after stroke is slightly different 
for women and men. Based on the ICF conceptuali-
sation of functioning and disability, functioning can 
substantially differ in subjects with the same health 
condition, since the interaction with environmental 
factors is unique and varies from case to case.
The  validity  of  the  extended  ICF  Core  Set  for 
stroke could be confirmed, since it does not only 
include those areas of functioning and disability rel-
evant to both genders, but also of those exclusively 
relevant to women and men. However, several ad-
ditional categories which are not represented in the 
current version of the ICF Core Set arose either from 
women or men. Further research on additional ICF 
categories not yet included in the extended ICF Core 
Set for stroke is needed. The results of this study 
will be considered when the final version of the ex-
tended ICF Core Set for stroke is agreed on.
1) The content validity of the extended ICF Core 
– the open approach and the ICF-based approach 
to address functioning and health as broadly as pos-
sible.28, 30, 31 Coenen et al. have recently published a 
methodological paper on the comparison of these 
two approaches and recommend the ICF-based ap-
proach as the most appropriate approach in vali-
dating ICF Core Sets from the patient perspective.30 
Our results support this recommendation. The ques-
tions of the ICF-based approach are formulated in 
line with the ICF chapters of categories included in 
the ICF Core Set, motivate the participants of the 
qualitative study to provide more information and 
consequently a larger number of ICF categories can 
be confirmed based on it. Furthermore, having the 
wording of respective ICF chapters in mind, the par-
ticipants’ statements in the ICF-based approach are 
more precise compared to statements from the open 
approach. This facilitates the linking of the state-
ments of the ICF-based approach and results in a 
higher kappa coefficient for the linking procedure.
It is important to mention that several strategies 
were used to improve and verify the trustworthiness 
of the qualitative data: 1) triangulation to ensure the 
comprehensiveness of data. We included triangula-
tion by using two data analysts (investigator trian-
gulation: multiple coding).49, 50 2) Continuous data 
analysis was used according to Pope et al.;51 3) re-
flexivity was assured by conducting a research di-
ary for the documentation of memos concerning the 
design, data collection and analysis of the study; 4) 
clear exposition was assured by using established 
guidelines for data collection and analysis; 5) final-
ly, a peer review was performed. The kappa coef-
ficients of both approaches for the accuracy of the 
peer review are comparable to other studies  28, 30 
and can be regarded as “substantial agreement”.52
There are also some limitations of this study that 
require  special  mentioning.  In  our  study,  a  small 
sample size of 12 women and 12 men was used 
to obtain the required level of rich and meaning-
ful  data.  In  qualitative  research,  sample  sizes  are 
typically  small  because  intensive  data  analysis  is 
required.53 In addition, qualitative studies focus on 
the generation of hypotheses rather than on testing 
of  research  questions.  We  recommend  investigat-
ing larger samples with persons after stroke using 
quantitative studies to examine gender differences 
in functioning and health and to control the out-
come for confounders like age, employment status 
and cultural background. Furthermore, our sample 
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